Urokinase-type plasminogen activator, an endogenous antibiotic.
Urokinase-type plasminogen activator (uPA) is a serine protease that not only displays fibrinolytic function but also modulates innate and adaptive immune responses. In the present study, we assessed whether uPA acts as an endogenous antibiotic. It has been demonstrated that uPA inhibits growth of Staphylococcus aureus both in vivo and in vitro. Importantly, the bactericidal properties of uPA are associated with the serine protease domain of the molecule but are not dependent on its plasminogen-activation potential and cannot be inhibited by plasminogen activator inhibitor type 1 (PAI-1). In a murine infection model, uPA treatment alleviated staphylococcal sepsis by inhibiting bacterial growth. To further evaluate the changes in uPA levels during the course of staphylococcal infection, total uPA and active uPA levels were analyzed in plasma and in kidney homogenates. Expression of total uPA was constant, but PAI-1 levels were dramatically increased in plasma and in kidney homogenates during the course of staphylococcal infection. After infection with staphylococci, the level of metabolically active uPA was unaltered in plasma but was significantly decreased in kidney homogenates. Active uPA levels were inversely related to PAI-1 levels and to bacterial loads in kidney homogenates. In conclusion, we report that uPA acts as an endogenous antibacterial substance that might constitute the first line of host defense against staphylococcal infection. The decreased active uPA levels in infected organs might be due to the dramatically increased PAI-1 production during S. aureus infection.